G ordon W.D. Armstrong graduated in medicine from Queen's University in 1947 and completed his residency in Toronto under the late Professor F.P. Dewar. He received further training in Great Britain under J.I.P. James and Sir Herbert Seddon. In 1953, Dr. Armstrong moved to Ottawa and began his career at the Ottawa Civic Hospital. He was a staff surgeon at the Children's Hospital of Eastern Ontario from the time that it opened, and at the Crippled Children's Treatment Centre, which he directed in the 1960s.
When he began his practice, in time-honoured orthopaedic tradition, as the newest recruit, Gordon inherited "the most interesting cases" -he was given the dreaded task of caring for those unfortunate patients suffering from scoliosis. At that time, spinal deformity was considered to be an utterly hopeless condition, and treatment was an exercise in humiliation for the surgeon and frustration for patients. Usually, casting and in situ fusion were followed by bed rest for many months, there was a very high rate of failure, and the disease itself was poorly understood and often had a horrible outcome. To that point, use of implants for deformity was considered absolutely unacceptable.
When Paul Harrington introduced a newly designed rod, the initial response by the American orthopaedic community was hostile; indeed, his career was in jeopardy. Nonetheless, Dr. Armstrong immediately recognized the potential for revolutionizing care, and Harrington implants were used in 1963 in Ottawa, one of the first locations in Canada. Dr. Harrington would not allow anyone to use the instrumentation until they had been trained in its use, so in 1963, Gordon went to Minnesota and learned from Dr. John Moe to use the implant, as well as techniques of spinal exposure and fusion that he continued to use for the rest of his career. In addition to Dr. Moe's encouragement, teaching and personal kindness, which have remained with Dr. Armstrong throughout his career, he was also influenced by Dr. Edward Simmons' meticulous surgical techniques and outstanding organizational abilities, as well as by Dr. John Hall, from whom the Dywer procedure was learned and perfected. Gordon and a few other young surgeons in Canada, notably Dr. Hall, took a particular interest in the scoliosis problem and ultimately met with a small group of like-minded surgeons from the U.S. The Scoliosis Research Society was founded in 1966, with Dr. Armstrong as one of its founding members, and he subsequently served as its President. In 1977, at an international meeting of this Society in Japan and Hong Kong, he met the late Professor Shun-ichi Inoue, a world leader in orthopaedic surgery, who introduced him to Dr. Nobumasa Suzuki, who ultimately became Dr. Armstrong's first Japanese Fellow.
Dr. Armstrong's surgical skills were legendary. He treated patients with the utmost respect and dignity and continually sought to improve their lot through innovative and original research. Early on, a modified Milwaukee brace was made to afford more comfort. In addition, he wrote papers on scapho-lunate dissociation and a now popular calcaneal osteotomy. For more than two and a half decades, there was a continuous stream of research generated from his relation with the National Research Council of Canada (NRC). Devices such as a forcemeasuring tool for distraction of the spine during correction, a rod pusher -now widely used -and a unique rod bender were developed. Because of his original concepts regarding the nature of spinal deformity and its treatment, the Harrington rod was highly modified, and the first effective linkage between 2 spinal rods -a "transverse loading device" -was invented. Study of the 3-dimensional effects of scoliosis deformity and its relation to clinical appearance and the first mass schoolscreening program in Canada led to a novel screening device: Moiré topography. The latter ultimately led to a new international spinal research group.
Gordon's ideas about deformity and its correction resulted in a more effective surgical technique (dual distraction) and fusion over fewer levels, and they were later incorporated into the design and development of new segmental systems. In the 1970s, long before it was accepted as the standard of care, reliable spinal cord monitoring using an epidural catheter was developed and used routinely in Ottawa. There were even attempts to monitor bladder function intraoperatively.
Spinal fractures were poorly understood, but from the enormous number of patients that he had, Dr. Armstrong and his fellows developed a morphologic classification, and one of his fellows, Dr. Francis Denis, developed a standard method for analyzing them. Dr. Armstrong developed and effectively promoted new surgical techniques for treatment of spinal fractures. With the NRC, a new anterior spinal implant was invented: the Contoured Anterior Spinal Plate. Using an original surgical technique with combined anterior/posterior fusion with reduction instrumentation and decompression, Gordon treated a large number of patients with high-grade spondylolisthesis. He reported the associated sacral deformity and abnormal position in these. Because of his new observations about the deformity of the posterior elements, he successfully treated a large series of Scheuermann's patients with posterioronly surgery using osteotomy and dual compression rods.
Dr. Armstrong was the first foreign surgeon to be awarded the Gold Medal of the Chinese Orthopaedic Association (Spinal Section) for his contributions to the development of spinal surgery in China. He was appointed Senior Medical Advisor by the Chinese government for the first Chinese rehabilitation centre, built in Beijing under the leadership of Deng Pufang, the son of the Chinese leader, Mr. Deng Xiaoping. Dr. Armstrong operated on Mr. Pufang in Ottawa in 1980 after he suffered a spinal cord injury resulting in paraplegia. The Disabled Persons' Federation of China, chaired by this former patient, has dramatically improved treatment of the disabled in China. In 1981, Dr. Armstrong presented a number of lectures throughout several centres and operations in Beijing. This was followed by 3 more visits to China with equipment donated by the Canadian Government through CIDA. With this relationship, Dr. Armstrong initiated training for over 14 Chinese doctors in various specialities, including orthopaedics.
Dr. Armstrong trained many fellows and residents from around the world and encouraged many orthopaedic careers and research ideas. In addition, while President of the Canadian Orthopaedic Association in 1984-85, Dr. Armstrong established that association's ethics committee and was its first chair. Through his tireless international efforts, Gordon Armstrong has helped to raise the profile of Canada as a leader in spinal research, and, as the 2001 citation granting him the Order of Canada states, "he improved the quality of life of people with spinal injuries."
With the vast experiences and knowledge that Dr. Armstrong has passed along over the years, he reminisces in the following passage.
Reminiscences
Having reached the mandatory retirement age at my hospital of 65, it would seem to be an appropriate time for reflection and analysis of my years of surgical endeavour.
My interest in spinal surgery was first stimulated during my residency in Toronto by the late Professor R.I. Harris and his successor Professor F.P. Dewar (the latter having trained with Dr. John Cobb in New York), and by Dr. Ian Macnab who was engaged in low back pain research.
Subsequently, while training at the Royal National Orthopaedic Hospital in London, England, where Sir Herbert Seddon and J.I.P. James were both doing spinal surgery, I learned the anterolateral (Capenar) approach to the spine for treatment of tuberculosis. Professor James had a large volume of scoliosis patients and was an excellent teacher, arousing my further interest in spinal deformities. This background experience gave me confidence in the management of scoliosis patients when first starting practice in Ottawa in 1953. Scoliosis at that time was considered to be the "cancer" of orthopaedics. Polio was still a common condition, and during the late 1950s, I recall looking after some 55 paralytic cases in 1 year. This led to my first involvement with the National Research Council of Canada, with which I've had an ongoing relationship in various fields of research.
Some early work was carried out at this time modifying the Milwaukee brace using a plastic pelvic support with fluid pads in the iliac crest to prevent pressure sores.
In 1958, the Dewar Orthopaedic Society was founded, with the first meeting taking place in Ottawa. Membership demanded the annual production of a paper to be read before an audience of fellow members, thus providing excellent encouragement to produce new material on a regular basis with the valuable addition of constructive criticism.
Since first coming to Ottawa, I have utilized Canada's National Research Council (NRC) to develop ideas in relation to spine research. Expert engineering and technical help has been made freely available to me for which I'm very grateful.
The following were projects and developments: • A force measuring distractor tool and outrigger for Harrington instrumentation • A transverse loading system for scoliosis surgery Introduction: While numerous reports exist describing the surgical outcomes of adults with isthmic spondylolisthesis, the optimal surgical approach has not been established. The purpose of this study was to systematically review the reported literature on the radiographic and clinical outcomes of adult patients undergoing surgical management for low-grade isthmic spondylolisthesis. We also sought to evaluate the influence of such covariates as a laminectomy, spinal instrumentation, smoking and secondary gain issues on these outcomes. Methods: Studies that described the radiographic or clinical outcomes after the surgical management of adult patients with low-grade isthmic spondylolisthesis were reviewed. Patients were pooled, and a χ 2 analysis was performed to determine the relationship between surgical approach and patient outcome. A covariate analysis was performed to determine the influence of a laminectomy, spinal instrumentation, smoking and secondary gain issues on these outcomes. Results: Patients with combined anterior and posterior procedures were most likely to achieve a solid fusion and a successful clinical outcome. Completed data sheets on 837 patients (80% completion rate) revealed an overall adverse event rate (AER) of 26.2% (n = 219). The mortality rate was 0.3%. Of the 219, 104 were medical and 115 were surgical. The majority of surgical (Grade: I; n = 34; II, n = 67; III, n = 14) and medical (Grade: I, n = 33; II, n = 64; III, n = 3; IV, n = 4) events were mild or moderate (88% and 93%, respectively). Conclusion: In conclusion, the results of this study represent a prospective comprehensive look at overall AE in spinal procedures and offer a practical grading system. This approach to the documentation and analysis of AE will enable objective assessment of quality of care and facilitate evidence-based changes in clinical protocols. Objective: The purpose of this study was to describe this previously unreported complication, its treatment, and to identify predictors. Methods: We identified 10 patients who experienced early (within 3 months) onset of progressive postoperative lumbar junctional kyphosis following multi-level lumbar arthrodesis. Radiographs were aµnalyzed for: total lumbar lordosis; total lordosis within the instrumented segment; the distance between the sagittal vertical axis and posterior border of the L1 vertebra; and the distance between the distal pedicle screw and the inferior end plate of the corresponding vertebra.
CAUDAL JUNCTIONAL KYPHOSIS AS
Results: Six (6) women and 4 men presented with progressive postoperative lumbar kyphosis following initial satisfactory postoperative sagittal plane alignment. Radiographic analyses revealed progressive kyphosis at the caudal end of lumbar segmental instrumentation due to loosening and caudal migration of L5 pedicle screws (4 cases), pedicle and laminar insufficiency fractures (4 cases) and disco-ligamentous kyphosis (2 cases).
All patients reported severe symptoms necessitating surgical revision and all were treated with posterolateral extension (pedicle subtraction) osteotomy to restore lordosis. Introduction: There are concerns that lumbar fusion leads to increased stress at the adjacent levels. However, the clinical significance of this remains unclear. The objective of this study is to assess the degree of adjacent level degeneration with a minimum of 20 years follow-up. Methods: Thirty-nine (39) patients who underwent lower lumbar anterior lumbar interbody fusion and who had normal preoperative discograms at the adjacent level were evaluated with a minimum of 20 years follow-up. MRI scans were performed and independently evaluated for any evidence of degeneration. Results: Advanced degeneration was identified in 13 (33%) patients, with 6 (15%) being isolated to the adjacent level. Fifteen (39%) additional patients had early degeneration, of which 5 (16%) were isolated to the adjacent level. There was no relation between function and radiographic degeneration. Three (8%) patients required additional surgery as a result of adjacent level degeneration. Discussion and conclusion: The prevalence of degenerative changes is similar to other studies involving normal asymptomatic subjects. After 20 years, only a handful of patients developed advanced adjacent-level degeneration. Furthermore, the majority of degenerative changes seen occurred over multiple levels or at levels not adjacent to the fusion, suggesting that changes seen may be more likely related to constitutional factors as opposed to the increased stresses arising from the fusion.
The use of allograft has also been associated with infection and disease transmission. Therefore, an alternative that promotes bone fusion without the associated problems of autograft or allograft is attractive. Methods: This prospective, randomized, controlled, multi-centre trial involves posterolateral lumbar fusion in patients with degenerative disc disease. All patients were instrumented with the TSRH ® spinal system. The patients were randomized into an investigational group receiving rhBMP-2 or a control group receiving autogenous bone. Fusion rates were assessed by radiographs and CT scans and were defined by the presence of continuous bridging trabecular bone bilaterally on both modalities, with absence of motion on flexion-extension radiographs. Results: Fifteen (15) patients were recruited in Calgary for this study; 8 in the investigational group and 7 in the control group. The rate of fusion in the investigational group was reported as 6 patients fused at 6 months and 5 patients met the criteria for fusion at 24 months. In the control group, no fusion was reported at 6 months, and 1 patient met the criteria for fusion at 24 months. The mean Oswestry score showed changes in the investigational group from 53.1 preoperatively to 22.0 at 24 months, compared with changes in the control group from 48.8 preoperatively to 31.2 at 24 months. Conclusion: rhBMP-2 when used with the TSRH ® spinal system for posterolateral lumbar fusion showed superior fusion rates when compared with the use of autogenous bone graft harvested from iliac crest. (5) and iatrogenic -degenerative spondylolisthesis (1: grade III). A single level procedure was performed at L5-S1 (8), L4-5 (4), L3-4 (1) and 2 levels at L4-5/L5-S1 (2). All procedures were performed using a bilateral 3-cm paramedian muscle splitting approach with the MetRx™ tubular retractor system, Telamon titanium interbody cages and the Sextant™ percutaneous pedicle screw system. BMP-2 was used in 5 patients. The average OR time, blood loss and length of hospital stay was 6 hours (4.25-7.5), 340 cc (100-800) and 3.5 days (3-5). There were no perioperative complications. The average pre-, 6-week and most recent (3-month to 1-year) postoperative VAS/MPQ scores were 7.7/17.3, 0.9/3.3 and 1.9/2.3, respectively. Oswestry scores (converted to a scale of 100) were 58.3, 38.9 and 29.6, respectively. All patients reported good or excellent overall satisfaction and indicated they would undergo the procedure again. The underlying diagnoses were: tumour (8), Scheuermann's kyphosis (4), degenerative/osteoporosis (3), fracture (3), inflammatory (2), neurofibromatosis (2), congenital kyphosis (1), tuberculosis (1) and infected tumour (1). The osteotomy was combined with a lumbar PSO in 5 patients. Three patients were treated with double thoracic osteotomies. Two PSOs were extended transdiscally to debride the infected disc. The mean focal PSO correction was 33.6°(range 9°-73°). The overall thoracic kyphosis measured from T5 to T12 improved from a mean of 58.3°preoperatively to 37.1°postoperatively. Estimated blood loss ranged from 400 cc to 12 500 cc. All patients presenting with preoperative spinal cord dysfunction improved neurologically postoperatively. There were 2 major neurological complications. One patient developed postoperative progressive paraplegia following a prolonged period of intra-and postoperative severe hypotension and coagulopathy. The other developed a pseudoarthrosis 5 months postoperatively, suffering an incomplete spinal cord injury during the subsequent revision. Other complications included: T3 radicular pain (1), resolved; dural tears (2); respiratory failure, prolonged ICU (1); fractures proximal to the thoracic (2) and distal to lumbar (1) instrumentation; incomplete corrections of severe sagittal malalignment despite double osteotomies (2); wound breakdown due to preoperative radiation (1). Conclusion: SCL-PSO is a feasible option for severe thoracic kyphosis. This procedure eliminates the need for anterior surgery but requires complex reconstructions with the potential for significant morbidity. Surgeons separately rated the appearance of patients' shoulder blades, shoulder symmetry, waist symmetry and also rated patients' "overall appearance" (in 5 categories from 0 [best] to 5 [worst]). The following clinical and radiographic data was also collected: rib prominence, vertebral rotation, shoulder height, spinal imbalance, cobb angle, age, sex and body mass index. Summary of results: Surgeons' mean rating for "overall appearance" was moderately correlated with rib prominence (r = 0.48), vertebral rotation (r = 0.44) and Cobb angle (r = 0.53). Surgeons' rating of patients' "overall appearance" was affected by each of: shoulder blades (p = 0.001), shoulder symmetry (p = 0.01) and waist (p = 0.001). However, each surgeon weighted the components of patients' appearance differently to arrive at their overall rating of appearance (p < 0.006). Significance: Because patients' physical appearance is an important element of surgical decision making, differences among surgeons could be contributing to inconsistent recommendations about surgery. Conclusion: Surgeons' ratings of overall physical appearance are based on their appraisal of patients' shoulder blades, waist and shoulder symmetry. Surgeons, however, weight these elements differently. Discussion: Surgical decision making is complicated. Recommendations for surgery are based on radiographs and subjective assessment. Patient appearance undoubtedly influences surgeons' recommendation for surgery. We need to clarify and improve the criteria for surgical decision making. The posterolateral approach to the spine allows for complete resection of metastatic spine tumours and both anterior and posterior column reconstructions via a single posterior approach, making this approach a theoretically attractive means of addressing this challenging clinical problem. We report our experience with this approach in a group of patients followed prospectively over a 1-year period. Materials and methods: This was a prospective cohort study. A group of 32 patients underwent spine metastasis resection via a posterolateral approach, and these were compared with a simultaneously recruited cohort undergoing spine metastasis surgery via other operative approaches. Objective: The purpose of this study was to contrast the mechanical behaviour of pedicle screws augmented with hooks, wires or cement under physiologic loads. Methods: Cyclic testing was performed on pedicle screws inserted in overdrilled pedicles by applying a caudad-cephalad compressive force and bending moment. Forty-eight (48) screws were inserted in 24 cadaveric vertebrae (L3-L5) and were augmented with hooks, wires or calcium phosphate cement. Motion at the screw tip and screw head were measured using an optoelectronic camera system and the magnitudes compared in a paired manner using non-parametric statistics. Motion patterns of the screw tips and screw heads were recorded. Results: Augmentation with hook, wire or cement decreased screw motion when compared with the screw alone. There were no significant differences between augmentation methods when the magnitude of motion, described as range and offset, were compared. Augmentation with cement resulted in rotation of the screws, while wire and hook Nitinol and titanium alloy particles were implanted into the spinal canal of a rabbit model to simulate the unlikely event of metallic debris release following interbody fusion device failure. Forty-five (45) white female rabbits were divided into 3 groups: nitinol (n = 20), titanium (n = 20) and sham operation (n = 5). Particles (<300 µm) were implanted directly into the spinal canal. The animals were sacrificed after 1, 4, 12, 26 and 52 weeks. All specimens were first examined macroscopically and then fixed in formalin and processed for histology. The spinal cord, dura mater and surrounding soft tissue were examined for inflammatory reaction, necrosis or potential toxicity.
MINIMALLY INVASIVE POSTERIOR LUMBAR INSTRUMENTED FUSION (PLIF)
:
PATIENT CHARACTERISTICS ASSOCIATED WITH SURGEONS' RATINGS OF PHYSICAL DEFORMITY IN ADOLESCENT IDIOPATHIC SCOLIOSIS (AIS
The macroscopic analysis revealed that all particles remained on site, clung to the adipose and soft tissue. No necrosis of the dura mater was observed regardless of material type or implantation time. At 1 week, the histologic analysis showed an inflammatory reaction limited to the soft tissue at the implantation site both with nitinol and titanium particles. Slightly fibrotic tissue with mild inflammatory reaction was limited to the soft tissue at 1 month, while compact fibrotic tissue with minimal inflammatory reaction was shown at 3 months. At 6 and 12 months, a well-organized connective tissue was revealed, while scarce macrophages and lymphocytes surrounded either nitinol or titanium particles. Regardless of material type and implantation time, the dura mater, spinal cord and nerve roots tissues were free of reaction.
Macroscopic and histologic evaluation of exposed spinal cord tissue showed a similar and normal inflammatory reaction in both material types. Telehealth is the use of advanced telecommunications technologies to exchange health information and provide health care services across geographic, time, social and cultural barriers. Telehealth is a reality in Canada. Vast developments in technology have occurred in the last decade. Canarie has been a driving force in this process. Research is moving away from investigations into technology provision, towards the application of this technology in health-care delivery. Telehealth remains an innovation to the medical sector destined to use this technology. Integral to the successful application of this technology is the readiness for change within a community. Readiness can be defined by the factors that must be in place before an innovation is introduced. Readiness is an integral and preliminary step in the successful adoption of an innovation. It represents the cognitive precursor to the behaviours of either resistance to, or support for, a change effort. A lack of readiness is a huge, and potentially fatal, obstacle to the adoption of an innovation. Canarie has spent a great deal of time and money in examining the readiness of various communities. They investigated the patient, family practitioner, public and organizational domains. No assessment was made of the urban specialists who will provide some of the services examined in the report. The present study addresses the readiness of Canadian spinal surgeons to accept and potentially use telehealth.
ARE CANADIAN SPINAL SURGEONS READY FOR TELE-
The data was obtained using a phenomenological approach (similar to Canarie) and Likert-scale questionnaire. The readiness of this community should be assessed before inappropriate Teleheath investments are made. The information obtained will be used to design an application for remote consultation between patient and spinal surgeon using telehealth.
The majority of respondents were not aware of existing practical applications of this technology for surgical care, although they are aware of what telehealth represents.
Most surgeons professed an average or better computing experience, but only a few have had direct experience with telehealth applications. Eighty percent (80%) of the participants agreed with the statement "I am confident in using computers," 60% with using telecommunication equipment, and 36% with videoconferencing technology.
There was clear evidence that telehealth was thought to be beneficial to potential patients, but concern is raised about the lack of examination and direct contact before surgery. Although respondents (n = 27) clearly indicated the need to provide alternative access to remote populations (88%), identifying their own patients as in need of this type of technology is not as clear (48%). However, the majority (56%) agreed with the statement: "I think telehealth can work at a practical level," and 60% would change their practice if an appropriately designed system were available, 68% said to be "curious about telehealth." In terms of telehealth applicability, "giving advice to another doctor" ranked higher with 88.4%, compared with "reviewing investigations" with 73.1% of agreement among participants, "history taking" with 61.6%, "formulating a management plan" (57.7%), screening referrals (53.9%), "communicating with my patient" (50%). "Gaining rapport with my patient" (15.4%) and "performing an examination" (11.5%) were considered problematic applications of telehealth for providing care. The examination would be trusted if carried out by preferably a spine fellow at a proportion of 96.1%, followed by orthopaedic surgeon (84.7%), resident (65.3%). A lower proportion would trust the assessment if carried out by an another surgeon (40%) or by a nurse practitioner (30.8%), physiotherapist ( 30.8%), registered nurse (15.3%) or chiropractor (15.3%).
A large number of concerns were raised regarding the barriers to implementation of this technology into practice.
Société canadienne du rachis
Respondents indicated to be concerned with "the costs to establish this system in my practice" (76%) and "the extra load this will add to their practice" (73.1%), followed by "the legal implications of telehealth consulting" (65.4%). Issues that must be solved before participants would use the technology included legal implications (84%), followed by data security (70.9%) and online privacy (66.7%).
Currently, this population does not appear ready to adopt this technological approach. Although not ready for full implementation, this novel means of combining existing and new technology and processes will be tested, and we hope this will improve patient care and be adopted in the future. "Personal experience with a trial" would influence the respondents to use this technology at a proportion of 69.2%, compared with "published evidence regarding reliability and success" at 61.6%, "realistic claims about system performance" at 57.7%, "use by colleagues" at 50% and "patient desire" at 38.5%. Objective: To identify factors associated with eventual peerreviewed publication in spinal research presented at national and international meetings. Methods: Independent reviewers performed systematic reviews of the abstracts presented at the annual meeting of the International Society for Study of the Lumbar Spine (ISSLS) and the Canadian Spine Society (CSS). All abstracts reviewed were categorized into type of research, and aspects of research quality were identified. A Medline database, blinded to the results of the review, was performed to identify abstracts that went onto peer-reviewed publication. Results: Univariate and multivariate analyses reviewed that blinding, use of an experimental design, basic science or biomechanical research, and a statistically significant positive result were significant predictors of eventual publication. Papers employing blinded or independent review of outcome were the strongest predictors of publication, and papers employing this had an adjusted odds ratio of 4.7 for being published compared with those papers that did not. Overall, 23% of ISSLS' abstracts were published within 1 year, and 67% within 2 years. In contrast, 6% and 13% of CSS abstracts were published within 1 and 2 years, respectively. Discussion: This review has highlighted factors that are associated with eventual peer-reviewed publication. Although limited numbers of presentations from the CSS precluded statistical conclusions, comparisons between the 2 societies will be presented.
SO YOU WANT TO GET PUBLISHED

Saturday, Mar. 19, 2004 OCCIPITO-CERVICO-THORACIC FUSIONS IN PATIENTS WITH EXTENSIVE CERVICAL INVOLVEMENT FROM RHEUMATOID ARTHRITIS. G. Swamy , R.J. Hurlbert.
Background: A minority of patients with rheumatoid arthritis experience severe cervical involvement with atlanto-axial subluxation, basilar invagination and subaxial subluxation. We have been performing occipito-cervico-thoracic (OCT) fusions in these patients using a combined anterior/posterior approach in an attempt to treat all 3 pathologies definitively. Methods: We reviewed the hospital records and office charts of patients undergoing OCT fusion at our institution from 1997 to 2003. Seven patients were identified, all with severe rheumatoid arthritis. Mean follow-up was 24 months. Preoperatively, 2 patients were classified as Ranawat I neurologic status, 2 patients were Ranawat II, and 3 were Ranawat IIIb. The indications for surgery were progressive neurologic deterioration in 5 and intractable neck pain in 2. Results: Surgery involved a staged anterior and posterior approach in all 7 patients. The mean total operative time was 18 hours, with a mean ICU stay of 8 days (range 0-18). Postoperatively, 3 patients were Ranawat I neurologic status, 1 was Ranawat II and 2 remained Ranawat IIIb. Serious complications included CHF, pneumonia, airway obstruction, esophageal dysfunction, DVT, renal insufficiency and temporary weakness. All patients experienced significant pain relief. One patient with non-union died from multi-organ failure following revisional surgery 1 year after the index OCT fusion. Thoracic adjacent segment disease with myelopathy was seen in 1 patient, requiring extensive additional thoracolumbar decompression and fusion. Conclusions: OCT fusion is an effective method to definitively treat extensive cervical involvement from rheumatoid arthritis, but surgeons and patients should be aware of the high complication rate in this difficult population. Objective: To determine motor recovery in complete traumatic spinal cord injury (SCI) patients. Secondary objectives included: 1) determining which factors predict local recovery; 2) assessing functional status using Functional Independence Measure (FIM); and 3) assessing generic health related quality of life using the Short Form-36 (SF-36). Design: Retrospective cohort with cross-sectional follow-up. Methods: All patients admitted to Vancouver Hospital with a complete SCI between 1994 and 2000 were identified. Patients were excluded if they were found to have incomplete spinal cord injury following resolution of spinal shock. Minimum 2-year follow-up consisted of an ASIA motor score (AMS), a FIM and the SF-36. Changes in variable measurements from cessation of spinal shock to follow-up were evaluated using the Wilcoxon 2-sample test. Demographic variables were analyzed using descriptive statistics. Results: One hundred and thirtythree (133) patients were identified, 95 were eligible and 71 completed follow-up. Thirty (30) had tetraplegia and 41 had paraplegia. For tetraplegics, the average admission AMS was 12 and follow-up 20. This change reflected local recovery only. For paraplegics, the admission AMS was 49 and follow- Objective: To evaluate the interobserver reliability and to verify whether neurological evaluation is correlated with maximum canal comprise (MCC) and maximum spinal cord compression (MSCC) in individuals with acute spinal cord injury (SCI). Methods: We included all individuals with acute traumatic cervical SCI admitted to the TWH who were enrolled in the STASCIS prospective study. Using ASIA scores, neurological status was assessed at admission. MCC was measured from preop/postop CT scans and MRIs. MSCC was obtained from preop/postop MRIs. Two observers performed blinded radiologic measurements. Data were analyzed using paired t-test and linear regression. Results: There were 16 individuals (2F, 14M; ages 18-63 years; mean 39) who underwent surgery for SCI. Most individuals had incomplete motor/sensory impairments (ASIA B4, C3, D4), but 3 subjects showed ASIA A and 2 E at admission. Decompression of spinal cord was achieved from 9-236 hours (mean 49) after SCI. Variability of radiologic measurements between both observers was not significant for preop/postop-CT-MCC, preop/postop-MRI-MSCC and postop-MRI-MCC. The interobserver differences for preop-MRI-MCC (p = 0.024) were minimized with standardization of measurements (p = 0.151). There was no correlation between ASIA score and preop CT-MCC or MRI-MSCC. A trend for an association between ASIA score and preop-MRI-MCC (p = 0.078) was observed. Differences between preop/postop measurements were correlated with timing of decompression only for MRI-MCC (p = 0.045). Conclusions: The interobserver variability was acceptable for all 3 radiologic parameters. MRI-MCC was the only radiologic parameter that was associated with ASIA score. Correlation between MRI-MCC and timing of decompression suggests that early decompression may improve neurological outcome.
MOTOR RECOVERY, FUNCTIONAL STATUS
EARLY VERSUS LATE ENTERAL FEEDING IN PATIENTS WITH ACUTE CERVICAL SPINAL CORD INJURY: A PILOT STUDY.
Marcel Dvorak, Vanessa K. Noonan, Birthe Bruun, Lise Bélanger, Charles Fisher. Vancouver Hospital and Health Sciences Centre, Vancouver, BC Purpose: To compare the incidence of infections in patients with acute spinal cord injury (ASCI) who received early versus late enteral feeding. Secondary objectives included assessing nutritional status, feeding tolerance, ventilator hours and acute hospital length of stay (LOS). Background data: Early nutritional support has been found to be beneficial in critically ill patients, however, the same benefits may not be realized in patients with ASCI due to their unique nutritional challenges. Methods: Eligible patients were randomized to early (<72 h) and late feeding (>120 h following injury). Patients were stratified based on their neurological level. Patients were assessed daily for the first 15 days, after which time infections, ventilator hours and LOS were tracked. Results: Twenty-three (23) patients met the eligibility criteria, and 17 patients were included in the analysis. There were 7 patients in the early group and 10 in the late group. The early group had a mean of 2.4 ± 1.5 infections compared with the late group, which had a mean of 1.7 ± 1.1 infections. Secondary outcomes were not substantially different between the 2 groups. Conclusions: This pilot study failed to detect any differences in the incidence of infection, nutritional status, feeding complications, number of ventilator hours or LOS between patients receiving early versus late initiation of enteral feeding. This data will assist in the determination of an adequate sample size for future studies. Significance: Despite lacking statistical power, this study questions the effectiveness and feasibility of early enteral feeding in the metabolically unique spinal cord injured patient.
MVA (n = 9) and falls (n = 14). All patients underwent either anterior (n = 10), posterior (n = 9) or combined anterior/posterior decompression/reconstruction (n = 10). The median time to decompression was 24 hours (range 7-48 h). There were no cases of neurological deterioration. Postoperative follow-up neurological evaluations are currently underway. Conclusions: The STASCIS trial will provide valuable data to guide clinicians regarding the optimum surgical protocols for the timing and application of decompressive interventions.
C1-C2 FACET SCREWS IN PEDIATRIC PATIENTS. Chris
Reilly, Kishore Mulpuri. British Columbia's Children's Hospital, University of British Columbia, Vancouver, BC C1-C2 facet screws have been utilized in 9 patients at the author's institution. The youngest patient treated was 5 years of age with a mean age for the group of 12. The group consisted of 3 Down's syndrome patients and 6 with os odontoidium, 2 of which failed previous C1-C2 fusion. Two (2) patients presented with an acute spinal cord injury. Pre-op CT or MR imaging was used in all patients. Screw placement was unacceptable in 1 case. Halo immobilization was used in 7 patients postoperatively. Post-op complications included 1 wound infection and 4 halo pin infections requiring treatment. No further surgery has been required at a mean followup of 4 years in all patients. C1-C2 facet screws are an important adjunct in a pediatric spine practice. Although vertebral size and congenital anomalies may make screw positioning challenging, the technique provides a great advantage in the Down's patients who have a high rate of C1 arch defects and os odontoidium. Background: Posterior C1-C2 transarticular screw fixation is an effective method for atlanto-axial arthrodesis. However, reports suggest restriction of screw insertion due to vertebral artery ectasia (VAE) in 15%-20% of trauma patients and in up to 50% patients with rheumatoid arthritis (RA), arguing for intraoperative navigation. We review our experience in light of these observations. Methods: Retrospective case series. Patients undergoing isolated C1-C2 arthrodesis between 1996 and 2003 at our institution were identified and their charts reviewed. Results: Eighty-seven (87) patients underwent C1-C2 arthrodesis over the 7 year period (n = 23 RA, n = 64 non-RA). Indications for surgery included ligamentous laxity and post-traumatic or congenital instability. In the RA group, 44 of 46 possible C1-C2 transarticular screws were placed uneventfully (96%). One screw was not attempted because of preoperatively defined VAE; 1 was removed secondary to malposition. In the non-RA group, 124 of 128 possible screws were inserted uneventfully (97%). Two screws could not be inserted because of marked kyphosis, 1 was removed because of malposition, and 1 fractured the pars interarticularis without clinical consequence. There were no excluded attempts due to VAE among non-RA patients, nor known vertebral artery lacerations. Conclusions: Surgeons may be overly sensitive to perceived VAE. In our experience, safe bilateral transarticular screw fixation is possible in over 95% of RA and in up to 100% of non-RA patients without vertebral artery laceration or the need for intraoperative navigation. Background: Cervical disc herniation with radiculopathy is a commonly encountered problem. Anterior Cervical Discectomy and Fusion (ACDF) has become the standard of care in managing this problem. Complications seen with this procedure include donor site morbidity and long-term effect of fusion on the adjacent segment. Avoidance of these complications can be obtained through a posterior approach by Posterior Cervical Micro-endoscopic Discectomy (PCD). Methods: This is a retrospective case-control study in which patients who had undergone PCD (cases) were compared with randomly selected patients, from the same time period, who underwent ACDF (control). We compared technical aspects of both procedures. The inclusion criteria include unilateral radiculopathy, absence of myelopathy and single-level involvement. PCD is done through a small paramedian skin incision utilizing a muscle splitting technique with tubular dilators under fluoroscopy. A microscope is used to perform the decompression. Results: Twelve (12) patients underwent PCD; their results were compared with 12 patients who underwent ACDF. It was shown that the mean blood loss was 64 ml for the PCD group and was 179 ml for the ACDF group. The mean operative time was 102 minutes (1:42 h) for the PCD group compared with 143 minutes (2:23 h) for the ACDF group. The mean hospital stay was 1 day and 6 hours for the PCD group compared with 2 days and 17 hours for the ACDF group. Conclusions: PCD is an excellent alternative to ACDF in selected patients. It reduces the length of hospital stay, the length of operative time as well as substantially decreases total blood loss. It eliminates donor site morbidity and the long-term effects on the adjacent segments. Background: Accurate imaging is essential to patient selection, preoperative planning and operative management for C1/C2 transarticular screw and odontoid screw fixation. We describe our initial results using the Siemans Multistar Image Intensifier (XRII) based CT system for the evaluation of patients with disorders of the atlantoaxial complex. Methods: Patients presenting with C1/C2 instability or a Type II odontoid fracture were given a traditional helical CT and managed with internal fixation under conventional fluoroscopic guidance. Additional preoperative and postoperative imaging using the Siemans Multistar XRII was obtained for comparison with traditional CT images. Results: Two (2) odontoid screws and 6 transarticular screws were placed amongst 6 patients. Patients were exposed to a mean dose of 0.049 mSv (SD 0.026 mSv) for preoperative imaging and 0.098 mSv (SD 0.026 mSv) for postoperative imaging. Preoperative XRII CT was used to evaluate the fracture, relevant anatomy and operative planning for screw placement while postoperative XRII CT demonstrated acceptable screw placement. Conclusions: Three-dimensional fluoroscopic images produced by the Siemans Multistar XRII CT were comparable in quality to those obtained with traditional helical CT while exposing the patient to a comparable radiation dose. We hope to present our experience with real-time neuronavigation of the rostral cervical spine using intraoperative XRII CT imaging. Study design: Retrospective radiographic analysis of 60 patients treated conservatively for traumatic thoracolumbar burst fracture. Objectives: To develop a prediction model for determining maximum final kyphosis in thoracolumbar burst fractures from the initial supine trauma plain radiograph. A secondary objective was to determine if there is differential behaviour in anatomically distinct regions of the spine. Summary of background data: Functional outcomes of neurologically intact patients with burst fractures are dependant on final kyphosis at the end of treatment. Conservative treatment is indicated if an acceptable sagittal alignment of the spine can be anticipated. In cases where the delineation between "stable" and "unstable" is difficult to determine, the ability to predict final kyphosis at the end of treatment may provide the surgeon with clinical data to help guide treatment in considering the need for surgery. Methods: Conservatively treated thoracolumbar burst fractures in intact patients were reviewed for progression of deformity. Initial trauma supine radiographs were measured for initial kyphosis (Ki). Final kyphosis (Kf) in the upright patient was measured at the end of treatment. The Ki and Kf were plotted on a scatter graph, and, using linear regression analysis, a mathematical model was created for purposes of a prediction model equation. Results: The thoracolumbar spine behaved in 2 independent patterns with respect to final kyphosis. Kf at the TL junction (T11-L1) could be predicted most accurately with the equation Kf = Ki +.5Ki. At the L2-L3 level, a best-fit model was Kf = Ki + 4°. Conclusions: Treatment of TL burst fractures needs to be individualized based on clinical, radiological and anatomical levels of the spine. We have developed a prediction model that may be useful in those fractures considered stable in order to predict final radiological outcome. Furthermore, we have shown the unique patterns of behaviour of the spine at the TL junction and at the L2-L3 level. If the final kyphosis is predicted to be above a threshold, the surgeon may want to consider surgery from the outset. Isthmic spondylolisthesis of L4-L5 is managed at our centre with posterior lumbar interbody fusion (PLIF). This procedure requires manipulation of the cauda equina and the use of 2 interbody cages that account for 50% of the hardware expense.
A CASE CONTROL STUDY COMPARING POSTERIOR CER-
THE SIEMANS C-ARM MOUNTED X-RAY IMAGE INTENSIFIER
PREDICTION MODEL FOR FINAL KYPHOSIS
"Delta fixation" has been developed to provide stable fixation with less nerve manipulation and without interbody cages. This fixation involves trans-sacral pedicle screws that exit the end plate of S1 and enter the inferior endplate of L5.
Our objective is to demonstrate that Delta fixation is as stable as PLIF fixation in the operative treatment of grade II isthmic spondylolisthesis.
Eight fresh frozen human spines were used. Matched pairs were created and block randomization used to create 2 groups: PLIF fixation and Delta fixation groups. The specimens were instrumented with a grade II spondylolisthesis of L5-S1, tested and then re-instrumented with the alternative fixation and tested again.
Vertical displacement, axial rotation, flexion-extension and side bending were tested using an MTS machine.
When comparing Delta fixation with PLIF fixation, the only statistically significant difference was found in axial rotation. Delta fixation had 2.05°less ROM and 0.90°less NZ compared with PLIF fixation with p values of 0.0052 and 0.0104,
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respectively. This demonstrates that the delta fixation is more stable than PLIF fixation.
Delta fixation provides better initial stability, requires less nerve manipulation and is more cost effective than PLIF fixation and, therefore, is an acceptable alternative to PLIF for the treatment of grade II isthmic spondylolisthesis of L5-S1. Calcium pyrophosphate dihydrate (CPPD) crystals rarely cause compressive myelopathy by deposition in cartilaginous structures. We report a case of symptomatic periodontoid tumoral pseudogout compressing the cervical spine and present a literature review of the presentation, radiology and treatment of this condition. There is not yet sufficient experience to describe optimal surgical management for pseudogout compressing the spinal cord, with few previously described treating via a posterior approach.
PERIODONTOID TUMORAL PSEUDOGOUT
Our patient was an elderly woman presenting with 5 months of progressive cervical spinal stenosis, initially with dorsal column symptoms progressing to include quadriparesis. Metastatic, metabolic and inflammatory workup were noncontributory. CT demonstrated a hyperdense, epidural lesion with speckled calcifications extending from the clivus to C2, causing odontoid remodelling with intact cortex; the initial differential was of chondroid tumour or meningioma. Evaluation with MRI demonstrated severe cord compression and myelomalacia from a mass consistently isointense with muscle and hypointense to neural tissue on T2, expanding the differential to include inflammatory lesions and away from most neoplasms.
The patient became hemodynamically unstable following posterior decompression from lower occiput to C3, and a C2 laminectomy provided access for biopsy of the anterior mass, but time did not permit for excision. Histopathological analysis was consistent with CPPD with no evidence of neoplastic change or inflammatory rheumatoid pathology. Our patient has made excellent motor and sensory recovery in follow-up. While hemothorax often complicates acute major trauma from parenchymal laceration or vessel disruption, isolated vertebral fracture has only rarely been reported causative of this condition. We report a case of massive hemothorax complicating traumatic disruption of a previously diagnosed osteoporotic wedge compression fracture of T12 in an elderly woman presenting for knee fusion.
Hemodynamic instability during an arthrodesis procedure was refractory to transfusion and inotropes with workup in the intensive care unit yielding diagnosis of massive, right hemothorax. Tube thoracostomy and emergent sternotomy removed more than 3 litres of blood and identified a palpable fracture-dislocation of T12 as the source. While a T12 compression deformity was known, preoperative collapse of the patient's bed or perioperative positioning before arthrodesis may have caused destabilization. Imaging studies showed a complete disruption and marked displacement of this fracture.
Hemothorax from isolated vertebral fracture has been reported, but our case illustrates that wedge compression fracture may be vulnerable to reinjury. Transthoracic T12 corpectomy with instrumented T11 to L1 fusion followed by posterior instrumented fusion from T8 to L3 provided our patient with satisfactory result. Objective: To describe an exceedingly rare case of acute nontraumatic cervical disc herniation resulting in quadriplegia. We also review the literature on non-traumatic cervical disc herniation. Methods: A previously healthy 42-year-old man developed weakness and numbness in his arms and legs immediately following a sneeze. On physical examination, he had signs of myelopathy that progressed over a few hours to a complete C5 quadriplegia. An emergent magnetic resonance imaging study of the cervical spine revealed a massive C4/5 disc herniation. He underwent urgent anterior cervical microdiscectomy and fusion. Results: Postoperatively, he remained a C5 quadriplegic. Eighteen days postoperatively, while receiving rehabilitation therapy, he developed a pulmonary embolus and died. There are 5 previous case reports of paraplegia secondary to nontraumatic cervical disc herniation. In most cases, progressive myelopathy was due to enlargement of the disc herniation coupled with pre-existing spinal canal stenosis. Conclusions: Nontraumatic acute cervical disc herniation resulting in quadriplegia is exceedingly rare. Prompt diagnosis and emergent decompressive surgery is the key to prevention of severe myelopathy. Aim: To describe the incidence of delayed diagnosis and treatment of cervical spine injuries in ankylosing spondylitis (AS). Background: Patients with AS are vulnerable to fractures due to spinal rigidity. The fracture symptoms may be overlooked by the patient or physician due to the chronic pain that the patient suffers. We were aware of the delays in presentation and diagnosis of cervical spine injuries in patients with AS and set out to examine the extent of the problem. Methods: Retrospective study at the national spinal injuries unit of patients with AS who sustained a cervical fracture. We obtained patient details from our database and reviewed the case notes and imaging from the referring hospital and the spinal unit. Results: Twenty-six (26) patients, 23 male. Age range 36-86 years with mean 61 years. Forty-two percent (42%) presented 48 hours after the injury. In 50%, plain radiographs did not show an injury, and further investigations were required. Fourteen patients were initially neurologically intact, but 2 of these patients developed cord damage between admission and eventual diagnosis. Conclusion: Clinicians should maintain a high level of suspicion for patients with AS presenting with neck pain after a minor injury. We suggest that clinicians should have a low threshold for carrying out further imaging of these patients even if the initial radiographs are apparently clear. There may be a role for patient education in alerting them to the danger of even minor trauma. Magerl's technique of C1-C2 fixation is the most rigid fixation available at the C1-C2 level.
ACUTE NONTRAUMATIC QUADRIPLEGIA SECONDARY
DELAYED PRESENTATION AND DIAGNOSIS
C1-C2 FUSIONS WITH
This technique is especially useful in rheumatoid and multidirectional instabilities.
However, the shape of the c-spine and the changes in position of the spine between the drilling and the screw application complicate this technique. This study utilizes a filleted k-wire for fixation as a quick 1-step procedure.
Results after 10 years of application.
DEEP FREEZE ARGON CRYOTHERAPY OF THE LUMBAR FACET JOINT. THREE YEAR FOLLOW-UP. J.F. Roy. Laval
University, Quebec City, Que.
The facet joint syndrome is the cause of chronic back pain in 20%-30% of the chronic low-back pain population. Even with medication and a good rehabilitation protocol, most of these patients will remain with considerable pain. Radiofrequency denervation has been proven inefficient, and fusion is disappointing. Local facet denervation with Argon cryotherapy is simple, efficient and with low morbidity. After 3 years of treatment in 145 patients, results seem conclusive with the pure facet joint syndrome and close to placebo in the fusion and degenerated disc group. In a prospective study, radiological outcomes of patients suffering from degenerative disc diseases and instrumented with Actipore™ PLF devices were evaluated. These porous nitinol cylindrical devices did not require any additional bone graft or bone substitutes. Twenty-five patients with severe chronic low-back pain were instrumented at 1 level using a PLIF approach while preserving most posterior structures. L4/L5 disk was instrumented for 12 patients and L5/S1 disk in 13 cases. All patients were treated without supplemental posterior fixation. Average follow-up was 14.2 months, ranging from 6 to 24 months. Disc height variations (lateral), migration (lateral) and fusion (flexion/extension) were evaluated radiologically.
PLIF USING ACTIPORE™
One implant was broken during the surgical procedure, without subsequent complication. Non-fusion has been detected for 2 patients (12 and 14 months postoperative). The first one (L4/L5) is also associated to some subsidence while the second one (L5/S1) showed solely unexpected mobility. Two light migrations were observed, 1 at each level, before fusion took place. A total of 7 decreases in disc height were observed at follow-up when compared with immediate postoperative visit. Two of them showed some subsidence, while the remaining 5 are associated to the setting of the implant in the disc space. All patients showed good clinical outcomes. Actipore™ PLF devices represent an excellent alternative to existing interbody fusion devices. Since the Actipore™ PLF devices are used stand-alone and without bone graft, the surgery should require less time and be less invasive. Introduction: Cervical interbody fusion devices (CIFDs) are inserted between cervical vertebrae to restore the intervertebral height and should eventually lead to bone fusion. In this study, mechanical testing was performed to evaluate and compare the performance of 5 different CIFDs in load-induced subsidence. Materials and methods: Cervical implants were placed between 2 grade-15 polyurethane blocks with flat surfaces and submitted to uniaxial compressive strength (ASTM F-2077-01) until a loss of 2 mm of the inter-block height was obtained (50% of the intervertebral height). Force (N) and displacement (mm) were measured using an Instron 8521. Actipore™ ACF (Biorthex) is made out of a porous bulk structural material. It presents a flat bottom surface, a slight double dome-shaped top surface and no windows. Cifec (Proconcept) represents a threaded cylindrical hollow cage with large windows (2 cages are recommended in the surgical technique). Syncage-C (Synthes-Stratec) has a dome-shaped top and flat bottom surface; it shows a hollow pattern with teeth on each side and many windows. Hedrocel (Implex) device is made out of porous material and presents flat surfaces with a waved (or ribbed) pattern. CVarlock (Kiscomedica) presents flat surfaces with a wave-like pattern and an important window on each side. Results and discussion: The ANOVA revealed a significant difference in the degree of subsidence between Actipore™ ACF and all the other devices. In fact, all other CIFDs allowed more subsidence than Actipore™ ACF. It is hypothesized that these superior results in the case of Actipore™ ACF are related to the design of the device and the elasticity of the material. The other cages present less contact area between the implant and the vertebral endplates. Conclusion: Actipore™ ACF device seems to present a better resistance to subsidence and should improve the outcomes of the surgical treatment.
ACTIPORE CERVICAL INTERBODY FUSION CAGES: COMPAR-
Introduction:
The objective of this study was to examine patients instrumented with porous nitinol IFD in the cervical spine. Material and methods: The preoperative medical records of 39 patients were reviewed individually. Instability (n = 38, 97.4%) and herniated nucleus pulposus (n = 24 , 61.5%) were observed in a majority of cases. Patients were instrumented at 1 level (n = 23, 59%), 2 levels (n = 13, 33.3%), or 3 levels (n = 3, 7.7%) using an anterior cervical fusion technique. No bone graft or supplemental fixation was used. The standard radiological evaluation consisted in flexion/extension radiographs. Fusion was considered successful if the angle difference between the adjacent vertebrae was less than 5.0°. Neck pain was quantified using a 6-point scale: 0 representing no pain and 5 corresponding to unbearable pain. The average postoperative follow-up was 29.5 months (SD 18.8 months). Results: Thirty-eight (38) patients (97.4%) showed fusion. Patients' retrospective evaluation of preoperative pain was relatively high: 3.1 points (SD 0.7 points) on a maximum of 5. The postoperative score was low: 1.1 (SD 1.0) for an average pain reduction of 2.0 points. On the 6-point scale, a 1-, 2-, 3-and 4-point improvement of condition was obtained in 11, 17, 6 and 4 patients, respectively. No patient showed an improvement of 5 points. Additionally, 2 patients claimed a complete recovery, 15 others demonstrated a marked improvement, and the condition was mildly improved in 11 cases. Discussion: Porous nitinol cervical IFDs allow osseointegration and bone bridging phenomena without using bone graft or bone substitutes. Furthermore, pain relief was obtained in a majority of patients without the requirement for supplemental fixation procedures. Therefore, porous nitinol cervical IFDs represent an excellent alternative to existing cervical interbody fusion devices. A number of surgical options exist for management of double major scoliotic deformities. Anterior instrumentation has been completed in 5 patients at BCCH. The technique allows for 1 incision instrumentation of double major curves to the lower end vertebra, preserving the L3-4 motion segment. Patients requiring thoracic and lumbar instrumentation were considered for the technique. Mean pre-op curve sizes were 53°and 59°for the thoracic and lumbar curves, respectively. The described operative technique utilizes a modified lumbar anterior rod placement followed by an overlapped thoracic rod placed in the concavity of the thoracic curve. Thoracic vessels are preserved in this technique. Mean operative time was 7 3/4 hours. Obliquity of L3 was corrected from a mean of 29°pre-op to 5°post-op. No patients had significant decompensation or required any further procedure. No post-op complications occurred.
ANTERIOR INSTRUMENTATION OF DOUBLE MAJOR IDIO-
This new technique may have a significant role in the management of a subset of idiopathic scoliosis patients. 
NONOPERATIVE TREATMENT OF STABLE THORACOLUMBAR BURST FRACTURES -
Introduction:
The transoral approach is difficult due to spatial confinements of the surgical corridor. The surgical goals of odontoid resection and decompression of the cervicomedullary junction are achieved by adequate exposure and appropriate surgical direction. Benefits of neuronavigation and intraoperative magnetic resonance imaging (iMRI) during transoral odontoid resection have been demonstrated individually. Alone, both image guidance methods have limitations. The authors describe their preliminary experience coupling neuronavigation with iMRI during transoral approaches for surgical problems involving the craniocervical junction. Methods: Since 2002, 7 patients have undergone transoral odointoidectomy using iMRI and neuronavigation. Preoperative MR imaging was performed following induction of anesthesia. Navigation using the BrainLab Vector Vision system was based on surgical planning images and used for placement of the Crockard retractor system and planning the surgical trajectory. Interdissection images were obtained to assess the decompression and to update the navigation system. Postoperative quality assurance imaging was performed to comfirm complete odontoid resection, full decompression and to demonstrate complications. Results: Successful transoral odontoid resection guided by neuronavigation and iMRI was performed in 7 patients. Procedures included resection of a synovial cyst, 4 procedures for basilar invagination (2 degenerative, 2 rheumatoid arthritis) and 2 chordoma resections. The 2 image guidance techniques were valuable for surgical planning and evaluation of decompression in all cases. An immediate benefit to iMRI was obtained in 2 of 7 cases where need for further resection and decompression was evident. Quality assurance imaging demonstrated complete resection in all cases and confirmed 1 complication: a high cervical spinal cord injury. Conclusions: Coupling iMRI and neuronavigation in order to enhance transoral resection of the odontoid process is safe and feasable. Benefits of using these image guidance techniques together include retractor placement, determination of the surgical corridor, evaluating extent of resection and updating the navigation system. Neuronavigation and iMRI are complementary techniques and together eliminate the need for fluoroscopy and unnecessary radiation exposure. In this study, we assessed the efficacy of brain-derived neurotrophic factor (BDNF) application to the site of a chronic spinal cord injury. Male Sprague Dawley rats underwent a posterolateral spinal cord section to unilaterally cut the rubrospinal tract. Two months later, the injury site was resected, and gelfoam soaked in 1 of 3 concentrations of BDNF was inserted into the defect. Animals were then either sacrificed 2 weeks later for evaluation of the rubrospinal neurons or axons, or a peripheral nerve transplant was implanted into the injury site for evaluation of axonal regeneration. Cross-sectional area measurements of the axotomized rubrospinal neurons revealed no reversal of atrophy with any of the 3 doses of BDNF as compared to control animals. In situ hybridization revealed no stimulation of GAP-43 and Tα1 tubulin mRNA expression in the injured neurons with any of the 3 doses of BDNF. Axonal regeneration into peripheral nerve transplants was not enhanced by any of the 3 doses of BDNF. Immunohistochemistry of the red nucleus and of anterogradely labelled rubrospinal axons adjacent to the injury site revealed positive trkB staining on the rubrospinal cell bodies but not on the labelled axons. This suggests that the lack of response to BDNF applied at the chronic injury site may be due to the loss of necessary receptors on the axons over time. Finally, these findings serve to characterize the chronic state of the injured rubrospinal system and help in the design of therapies for chronic spinal cord injury. The anterior approach to dealing with complex spinal deformities around the cervical-thoracic junction presents a surgical challenge. In our institution, with the help of a cardiothoracic surgeon, we have utilized a sternal splitting technique to resolve this difficulty.
A longitudinal incision is made parallel to the sternocleido muscle and extended across the strernum for a median sternotomy. The strap muscles are then divided. The sternocleido muscles are retracted to the lateral aspect of the incision. The digastric and the omohyoid are isolated and divided. The carotid and jugular vein are dissected out. The phrenic and vagus nerves are isolated. To continue with the dissection and exposure of the upper thoracic spine, an almost full sternotomy is done. We then open the sternum. We are able to extend the dissection of the right carotid over the innominate artery including the bifurcation of the right subclavian artery. The jugular vein is dissected out coming down to the superior vena cava. The innominate vein is isolated. The lower end of the anterior scalenus muscle is divided up to provide good access to the spine. Access to the lower cervical and the upper thoracic spine is granted.
This technique has been used in 5 pediatric patients, aged 3-15 years. Diagnoses included Klippel-Feil syndrome, Proteus syndrome, Larsen syndrome and neurofibromatosis (2 patients). All patients had severe cervical-thoracic kyphosis. This approach gained a range of access gained from C5-T6. In 1 tively with standard pain and function scores, as well as radiographic analysis of the deformity and pathology. Patients underwent surgery for treatment of symptoms related to spinal stenosis, as well as potential subsequent instability. All patients underwent surgical decompression and fusion using transpedicular segmental fixation. Twenty percent (20%) of patients had minor complications that were treated successfully. As well, 86% of patients had satisfactory postoperative results. Adjacent segment degeneration was noted in 10% of patients. Based on these results and an analysis of the literature, decompression, fusion and instrumentation in degenerative lumbar spondylolisthesis may be the best treatment available.
